Background: Phytate, a potent inhibitor of calcium, iron, and zinc absorption, may hamper the bioavailability of these micronutrients at the time of pregnancy. This study assessed dietary phytate intake and its inhibitory effect on the bioavailability of calcium, iron, and zinc from the diets of pregnant women in rural Bangladesh. The study also explored significant determinants that predicted the absorption of these minerals from the diet. Methods: A multiple pass recall (MPR) approach was used for this study, with in-depth probing interview covering 24-h dietary recall conducted among 717 pregnant women who were in either their second or third trimester. Results: The mean daily phytate, calcium, iron and zinc intake of the pregnant women were found to be 695.1, 192.2, 5.1, and 5.7 mg respectively. The mean molar ratios of phytate to calcium, iron, zinc and (phytate x calcium)/zinc were 0.27, 12.8, 11.2, and 54.8 respectively. All the molar ratios were found to be significantly higher in a group with the highest phytate intake compared to other intake groups. Phytate inhibited iron absorption from the diet of all the pregnant women sampled, and inhibited calcium absorption among 52 % of the women while inhibition of zinc absorption was not found in a notable number (12 %) of the pregnant women. When using multivariate models, phytate intake, inadequate micronutrient intake, gestational age, and energy intake significantly predicted the variance in phytate to mineral molar ratios. The predicting models calculated about 92 %, 88 %, and 89 % variance in phytate to calcium, iron, and zinc molar ratios respectively. Phytate to calcium, iron, and zinc molar ratios would be expected to be respectively 0.05, 2.48, and 1.96 points higher for every 100 mg increment in daily phytate intake. Conclusions: Phytate intake was found to inhibit the bioavailability of iron and calcium from the diets of pregnant women. Moreover, phytate was one of the strongest inhibitory predictors of calcium, iron and zinc bioavailability.
Background
Pregnant women are predominantly susceptible to nutritional deficiencies because of the increased metabolic demands imposed by pregnancy and its related factors [1] . Nutritional deficiency, particularly micronutrient deficiency, at the time of pregnancy contributes to avoidable adverse birth outcomes [2] . Iron and calcium deficiencies during pregnancy contribute significantly to maternal deaths, while iron deficiency is also associated with low birth weight [3] . Furthermore, maternal zinc deficiency results in consequences ranging from fetal death to intrauterine growth retardation [4] .
A systematic review on micronutrient intake among pregnant women in resource-poor settings reveals that inadequate zinc and iron intake were reported in 92 % and 78 % of studies respectively [5] . Inadequate intake of iron, zinc, and calcium are also reported among pregnant women in rural South Asia [6] [7] [8] [9] .
The available literature on Bangladesh has shown the inadequacy of calcium, iron and zinc intake among women. About 63 % of Bangladeshi women in the low-income group have inadequate calcium intake [10] . Besides the inadequate intake of calcium, available studies have shown low to marginal levels of serum calcium in the pregnant women of Bangladesh [11] [12] [13] . Meanwhile, the recent Bangladesh National Micronutrient Status Survey [14] reported inadequate daily zinc (3.9 mg) and iron (7.2 mg) intake among rural women. This survey also highlights a nationwide high prevalence of zinc deficiency (57.5 %) but low iron deficiency (7.1 %) among rural women. Some other recent studies from Bangladesh have reported iron deficiency among the rural women from 0.0 % [15] to 11.0 % [16] .
Inadequate micronutrient intake and predominantly plant-based diets are very common dietary features of pregnant women in developing countries like Bangladesh, where rice contributes around 80 % of dietary energy [17] . Plant-based diets in developing countries are usually high in phytate, which inhibits mineral absorption [18] . The inhibitory effect of phytate on calcium, iron, and zinc absorption has been established by in vivo as well as community-based studies [19] [20] [21] [22] [23] [24] [25] .
To our knowledge, there is no study which reports the phytate intake in the diets of pregnant women in Bangladesh and assesses the effect of phytate on the bioavailability of minerals. This study focuses on the inhibitory effects of phytate on calcium, iron and zinc bioavailability from the diets of pregnant women in rural Bangladesh. Moreover, the study aims to find out the possible determinants that could significantly predict the bioavailability of calcium, iron, and zinc from these diets.
Methods

Sampling
The study used a cross-sectional, multi-stage dietary intake survey, which was designed to concentrate on the effect of dietary phytate on calcium, iron and zinc bioavailability from the diets of economically vulnerable pregnant women from rural areas in 8 sub-districts of 3 southern districts of Bangladesh, namely Jessore, Khulna and Sathkhira. The selection of pregnant women from those 8 sub-districts was limited to those in their 2 nd or 3 rd trimesters and from economically vulnerable households.
The pregnant women were selected using a multistage cluster sampling design. For the first stage of sampling, within each of the 8 sub-districts, numbers of clusters were selected based on the numbers of community clinics (CC) in those sub-districts. The number of clusters varied from 23 to 58 clusters in Jessore district, 17 to 19 clusters in Khulna district, and 34 to 37 clusters in Sathkhira district. In each case, the community clinic was regarded as the center of the cluster. Considering the selection criteria, a sampling frame (lists of the pregnant women with name, occupation of the household head, trimester information, and detailed address) of pregnant women was constructed for each of the 8 subdistricts with the help of local personnel from the CCs during May to July 2014.
At the second stage of sampling, 90 pregnant women were randomly selected from the lists for each of the subdistricts. A total of 720 pregnant women from 253 clusters within the 8 sub-districts were selected for this study.
Among the selected pregnant women, two were not available in three consecutive visits to their home, and one of them denied participating in the study, thus this investigation ended up using a sample 717 pregnant women in their second and third trimesters.
Dietary intake assessment
Dietary intake of the pregnant women was assessed at their respective homes, by undergraduate thesis students of the Department of Nutrition and Food Technology of Jessore University of Science and Technology, Bangladesh. Those students were trained in retrieving dietary data through the 24-h dietary recall and weighing methods.
A pretested and structured questionnaire for dietary data collection was used in this study (Additional file 1). The information on dietary intake of the pregnant women was collected by conducting a 24-h dietary recall through an in-depth neutral verbal probing interview, with the help of multiple pass recall, a staged approach to the dietary recall method [26] . This method supports respondents to recall their intake in a free and uninterrupted way, followed by detailed and probing questions about intake, as this improves the quality of dietary data [27] . This method is also validated as an accurate method for estimating total energy and nutrient intake in women [28] .
The amount of food consumed by a pregnant woman was estimated using standard measuring cups, spoons and weighing machines that were provided to the interviewers. When there was confusion about the local servings of the recalled food, the local servings were adjusted with the standard measuring cups, and amounts were measured by weighing them as well. This weighing was done as the pregnant women were asked to take the same amount of food in their household serving as the amount they consumed in the recalled day. The weighing of cooked food, particularly for rice, was also undertaken. The weighing was undertaken using electronic balances (±10 g; TANITA KD 182).
Phytate content of foods and mineral intake
Data on phytate content of different foods consumed by the pregnant women were derived from the recent food composition table (FCT) compiled for Bangladesh [29] . Phytate content of foods that were not available in the FCT of Bangladesh was taken from other published data [30] [31] [32] [33] . The phytate, calcium, iron, and zinc intake of the pregnant women were calculated using the dietary recall data. Dietary data collected from the 24-h dietary assessment was coded and linked to the FCT database. To convert the amount of consumed foods per pregnant woman into energy, calcium, iron, and zinc intake, corresponding values from the FCT of Bangladesh [29] were used. Weight changes during food preparation were adjusted by using yield factors for each of the cooked foods consumed by the pregnant women. Mineral content of the cooked foods were derived from the FCT of Bangladesh and losses of minerals during cooking were adjusted using nutrient retention factors [29] .
Molar ratios and quintiles of phytate intake
In this study, phytate to minerals molar ratios was used to estimate the inhibitory effects of phytate on the bioavailability of minerals from the consumed diets of the pregnant women [18, 19, 23, 25] . The inhibitory effect of dietary phytate on the bioavailability of calcium, iron, and zinc from the diet of the pregnant women were measured through phytate to calcium, iron, and zinc molar ratios respectively. The percentages of pregnant women with molar ratios above the suggested cut-off values for inhibition were calculated. Phytate might be exerting its inhibitory effect on the bioavailability of calcium, iron, and zinc from the diet of those pregnant women who had molar ratios above the cut-off points. The recommended critical values are as follows: (phytate to calcium) > 0.24 for calcium [34] , (phytate to iron) > 1 for iron [35] , (phytate to zinc) > 15 for zinc [36] , and (phytate × calcium)/zinc >200 for the combined effect of phytate and calcium on zinc [37] were used in this study. The molar ratios of phytate to zinc, calcium, and iron are calculated as the millimoles of phytate intake per day divided by the millimoles of zinc, calcium, and iron intake per day, respectively. The (calcium × phytate) to zinc molar ratio is expressed as millimoles per day.
The pregnant women were categorised into quintiles according to their phytate intake, through arranging them in ascending order from lowest to highest intake. Women in the 1 st quintile therefore displayed the lowest phytate intake, and women in the 5 th quintile had the highest phytate intake.
Statistical analysis
Normal probability plots, Z skewness and Z kurtosis , Q-Q plots, box plots, and the Shapiro-Wilk test were used on the consumption data to investigate whether phytate, calcium, iron, and zinc intakes variables followed a normal distribution [38] . Descriptive statistical tests were applied to socio-demographic and gestational variables. The mean and 95 % confidence interval (CI) were used to express the phytate intake data and the molar ratios. Analysis of variance (ANOVA) was applied to GamesHowell post hoc comparisons to compare the differences in phytate intake and the molar ratios across the different phytate intake quintiles.
Multiple linear regression analyses were conducted to look at determinants of phytate to minerals molar ratios. Covariates that may explain the variance in molar ratios (dependent variables) were included in the multivariate models, including the age of the individuals and gestational age. For all the statistical analyses, a P-value of less than 0.05 was considered significant. Statistical Package for SPSS version 16.0 for windows was used for all the statistical analysis.
Ethical issues
Strict ethical guidelines were followed, because this study involved human subjects, namely pregnant women. The questionnaire was developed in a way that decidedly avoided collecting any information unrelated to the objectives of the study. Written informed consent was obtained from each pregnant woman after explanation of the intentions of the research. Confidentiality and anonymity of the pregnant women were maintained throughout the study. Besides these, ethical approval of the study was taken from the academic ethical review committee of the Department of Nutrition and Food Technology of Jessore University of Science and Technology, Bangladesh.
Results
Characteristics of the pregnant women
A total of 717 pregnant women were included in the final analysis. Socio-demographic and physiological characteristics of these pregnant women are summarised in Table 1 . The mean age of the pregnant women was about 24 years and mean gestational age was 6.56 months. About 47 % of the pregnant women were from a family with five or more members. The total monthly income of 37 % of the households was less than 5,000 BDT (62.5 USD). 33.68 % of women who had enrolled in schools continued their education up to Secondary School Certificate (SSC) level but did not complete this level. All of the pregnant women were housewives and most of them (64.57 %) were Muslim.
Dietary phytate, calcium, iron and zinc intakes
Dietary intake of phytate (Table 2) , phytate density (mg per 1000 kcal of energy intake), calcium, iron, and zinc intake ( Fig. 1 ) of the pregnant women are reported based on quintiles of phytate intake. The mean dietary intake of phytate, calcium, iron, and zinc were found to be approximately 695.1, 192.2, 5.1, and 5.7 mg/day, respectively.
Considering the variation of energy consumption of the pregnant women, the mean phytate intake was 478 mg per 1000 kcal of energy consumption. Phytate intake was found to be significantly (p < 0.05) different across the quintiles (Table 2 ) and the mean daily phytate intake ranged from 409.5 mg (1 st quintile: the lowest intake group) to 888.2 mg (5 th quintile: the highest intake group). Average daily calcium, iron and zinc intake ranged from 173.3 to 237.7 mg, 3.9 to 5.7 mg, and 5.3 to 6.9 mg respectively across the quintiles.
Phytate to minerals molar ratios
The effects of phytate intake on the bioavailability of calcium, iron, and zinc from the diet of pregnant women are presented in terms of phytate to minerals molar ratios in Table 2 . The proportions of pregnant women with ratios above the suggested critical values, segregated by phytate intake quintile, are also obtainable from Table 2 . The mean molar ratios of phytate to calcium, iron, zinc and (phytate × calcium) to zinc were 0.27, 12.4, 11.8, and 54.8, respectively. All the molar ratios were found to be significantly (p < 0.05) higher in the highest phytate intake group (5 th quintile) compared to the other groups. Phytate to iron and zinc molar ratios were found to be significantly (p < 0.05) different across the quintiles. Mean phytate to iron and zinc molar ratios of a quintile were significantly (p < 0.05) higher than its preceding quintiles. All the molar ratios increased gradually from the lowest (1 st quintile) to highest (5 th quintile) quintiles. The phytate to calcium molar ratios of 52 % of the pregnant women were above the proposed decisive value. The proportions of women with phytate to calcium molar ratios above the critical value were increased by 21, 59, 84, and 94 percentage points with the increasing intake of phytate across the quintiles. All the pregnant women had phytate to iron molar ratios above the cut-off value of 1, irrespective of lowest to highest phytate intake groups. The mean values for phytate to iron molar ratios ranged from 7.9 to 17.9 across the quintiles. About 12 % of the pregnant women had phytate to zinc molar ratios that exceeded the proposed critical value. In the highest phytate intake group, about 43 %, pregnant women had phytate to zinc molar ratios above the critical value. None of the pregnant women had (phytate × calcium) to zinc molar ratios higher than the critical value of 200.
Predictors of molar ratios
In all the multivariate models, phytate to calcium, iron and zinc molar ratios were found to be positively associated with phytate intake and gestational age of the pregnant women ( Table 3 ). The models for phytate to calcium, iron, and zinc molar ratios respectively explained 92 %, 88 %, and 89 % of variance in molar ratios. The phytate to calcium molar ratio was negatively associated with calcium and zinc intake, whereas the phytate to iron molar ratio was found to be negatively associated with iron intake, but positively associated with zinc and calcium intake. Phytate to zinc molar ratios were also found to be negatively associated with zinc and calcium intake among the pregnant women (Table 3) .
Discussion
A few prior studies [39, 40] in Bangladesh have documented the daily phytate intake of women in their typical consumed diet. However, there is no study that reports phytate intake and its effect on the bioavailability of major micronutrients from the typical diet of pregnant women in Bangladesh. Even the two randomized trials, involving pregnant women in Bangladesh, (JiVitA-3 [41] and MINIMat [42] ), which investigated effects of maternal multiple micronutrients [41, 42] and early food supplementation [42] on maternal hemoglobin [42] , birth weight [41, 42] , infant mortality [41, 42] , and adverse birth outcomes [41, 42] , have not reported the phytate intake of the studied pregnant women and its effect on the bioavailability of minerals from maternal diet.
Dietary phytate intake
Previous studies found a wide variation in phytate intake among the diets of rural women of Bangladesh. For example, Bhargava et al. [39] reported a very high mean daily phytate intake (around 2300 mg), whereas Arsenault et al. [40] , in another study, reported phytate intake of approximately 650 mg. The wide difference in daily phytate intake between these two studies was probably due to the variations in energy intake among the studied rural women. In our study, we found that the average phytate intake of the rural pregnant women was 695 mg; this finding is in agreement with Arsenault et al.'s reported phytate intake of rural women in Bangladesh [40] . The average daily phytate intake among rural pregnant women in our study was lower than that in Ethiopia [43] and Guatemala [19] , while it was reported that the women of childbearing age in Sweden [44] , Italy [24] and Finland [24] consumed about 180 mg, 293 mg, and 370 mg of phytate per day, respectively. A few studies on women in other Asian countries indicate that average phytate intake is higher compared to Western countries. Taiwan has reported an average phytate intake of 690 mg/day [45] , whereas Indian women consume as much as 1560-2500 mg of phytate per day. Nititham et al. [46] reported that the daily phytate intake of non-urban women in Thailand was 1139 mg, while women in South Korea [47] showed phytate intakes of 752 mg/day.
Phytate to minerals molar ratios for bioavailability
This study focuses on diet-related factors, especially the inhibitory effect of phytate on calcium, iron and zinc bioavailability from the consumed diet of rural pregnant women in Bangladesh. The influence of phytate on the bioavailability of essential micronutrients depends not only on the phytate contents of the diet, but also the Linear regression models with phytate to calcium, iron, and zinc molar ratios as the dependent variables and the independent variables that remained significant on the models, P < 0.05 phytate and micronutrients' interaction. We have used phytate to minerals molar ratios to forecast the inhibitory effect of phytate on the bioavailability of minerals from the consumed diet of the pregnant women [18, 19, 23, 25] . Moreover, we have used cut-off values for each of the molar ratios to identify the proportion of pregnant women affected by the inhibitory effects of phytate intake on calcium, iron and zinc bioavailability. We have reported the mean phytate to minerals molar ratios and further segregated the molar ratios by quintiles of phytate intake from the diet. All the molar ratios in our study were found to increase with the concomitant increment of phytate intake across the quintiles. The mean phytate to calcium molar ratio was found to be 0.27 in our study, which is more than the critical value (>0.24) to impair calcium absorption. The effect of phytate intake on calcium bioavailability among the women of Bangladesh has not been studied or reported yet. In our study, we found that more than half of the pregnant women have phytate to calcium molar ratio above the critical value, which indicates that the calcium bioavailability of this proportion of women was affected by phytate intake. Low bioavailability of calcium from the diet of the pregnant women might have resulted in low total serum calcium level. Though in our study we had not measured the serum calcium levels of our studied pregnant women, the available literature has shown low to marginal levels of serum calcium in the pregnant women of Bangladesh [11] [12] [13] .
We have not found any study which reports the phytate to iron molar ratios of pregnant women in Bangladesh. Mean phytate to iron molar ratio of the rural pregnant women of Bangladesh was reported to be 12.8 in our study. In addition, the mean phytate to iron molar ratio was found to be significantly (p < 0.05) higher in the highest phytate intake group compared to other groups. Across all the groups, the mean phytate to iron molar ratios was higher than the cut-off value. The cut-off value of phytate: iron > 1 will significantly reduce iron absorption from the diet [35] . Considering the cut-off value, dietary iron among all the pregnant women in our study was inhibited by phytate intake. Due to the lack of biochemical data for serum iron status, we have failed to correlate and translate these findings to the extent of iron deficiency.
The mean phytate to zinc molar ratio of the rural pregnant women in our study was 11.2, which is soundly supported by findings from Arsenault et al. who studied women in rural Bangladesh [40] . Besides this, the 2011-12 Bangladesh National Micronutrient Status Survey [14] has reported a mean phytate to zinc molar ratio of 12.0 among rural Non Pregnant Non Lactating (NPNL) women in Bangladesh. The reported ratio in our study was lower than that of pregnant women in Guatemala [19] and China [48] , but higher than young Korean women [49] .
Unlike phytate to iron and calcium molar ratios, the mean phytate to zinc molar ratio in our studied pregnant women was lower than the cut-off value. Our data propose that phytate affects zinc bioavailability on 12 % of the rural pregnant women sampled. Though the phytate has little effect on zinc absorption in our studied pregnant women, the available literature on women from Bangladesh has demonstrated a very high prevalence of zinc deficiency. The prevalence of zinc deficiency among rural NPNL women of Bangladesh was reported to be 57.5 %, while mean phytate to zinc molar ratios were found to be 12.0 among these women [14] . This high prevalence of zinc deficiency was probably due to the inadequate intake (54.2 % of RDA) of zinc among the women, and phytate to some extent affects the bioavailability of zinc. However, the mean phytate to zinc molar ratio of the pregnant women's diet in our study was comparatively low. Inadequate total zinc intake, and to some extent, phytate, might have resulted in too little absorbable zinc from the diet [40] . Perhaps it is necessary to redefine the cut-off value of phytate to zinc molar ratio among women in Bangladesh.
The molar ratio of (phytate × calcium) to zinc was used to predict the synergistic effect of both phytate and calcium on zinc absorption [37, 50] . When considering the low calcium intake of the rural pregnant women, (phytate × calcium) to zinc molar ratio might not be a good indicator for predicting the interaction of phytate and calcium to zinc absorption [23] . In our study, we found that none of the women had (phytate × calcium) to zinc molar ratio > 200.
Predictors of calcium, iron, and zinc bioavailability
As we have mentioned earlier, we measured the inhibitory effects of phytate intake on the bioavailability of calcium, iron and zinc from the diet of the pregnant women on the basis of phytate to minerals molar ratios. Moreover, we have tried to find out the determinants that significantly predict the variance in molar ratios, and hence the bioavailability of calcium, iron, and zinc from the diet. From the multivariate models we have used in predicting the inhibitory effects of phytate intake on the bioavailability of calcium, iron and zinc, we would like to infer that four predictors -namely, phytate intake, inadequate micronutrient intake, gestational age, and energy intake -significantly predicted the variance in phytate to minerals molar ratios. Our models have predicted about 92 %, 88 %, and 89 % of variance in phytate to calcium, iron, and zinc molar ratios, respectively.
Among these predictors, phytate was the strongest inhibitory predictor of calcium, iron and zinc bioavailability from the diets of pregnant women. The inhibitory effect of phytate on bioavailability increases with the increment of phytate intake. In our study, we found that phytate to calcium, iron, and zinc molar ratios would be expected to be respectively 0.05, 2.48, and 1.96 points higher for every 100 mg increment in daily phytate intake. The explanation for these findings could be that plant based foods consumed by the pregnant women in Bangladesh [14, 15, 51] contain high level of phytate, which is known as a potent inhibitor of calcium, iron and zinc absorption [18] . Phytate chelates calcium, iron and zinc, forming insoluble chemical complexes in the gastrointestinal tract that cannot be digested or absorbed [20] , and thus makes these minerals not available for absorption; rather, they are probably excreted through faeces with minerals-phytate complexes [52] .
Another strong inhibitory predictor of the bioavailability of the micronutrients was inadequate intake of calcium, iron and zinc in the diets of these pregnant women. Inadequate intake of calcium, iron and zinc reduce the efficiency of absorption of these minerals from the diet by reducing minerals-receptors complexes and/or available amount of minerals for absorption [52] [53] [54] . Arsenault et al. had reported that respectively 0, 16 and 22 percent of rural Bangladeshi women displayed adequate calcium, iron, and zinc intake [51] . Inadequate intake of calcium, iron and zinc among these women and the pregnant women in our study was due to the consumption of a major portion of their daily energy intake from white rice [51] , which is relatively very low in calcium, iron, and zinc [29] . In addition, the dietary patterns of pregnant women in low-resource settings are characterised by a lack of diversity, with infrequent consumption of nutrient-rich foods and milk and milk products [5, 55, 56] .
Our study has also shown that gestational age has a significant effect on the bioavailability of zinc, iron, and calcium. Women who were close to the end of their pregnancies had higher phytate to zinc, iron and calcium molar ratios. This effect might be due to the inadequate intake of zinc, iron, and calcium of the pregnant women compared to the increasing needs for these micronutrients as pregnancy progresses [57] . As pregnancy proceeds, an alarmingly high number of pregnant women of Bangladesh claim to eat less than pre-pregnancy levels [58] .
Limitations to the study A major limitation of this study was that the dietary assessment of the pregnant women was collected using a single 24-h dietary recall. Although one 24-h recall is sufficient to provide estimates of the average nutrient intake of a large sample, the day to day variation in intake might provide random errors in the average nutrient intake. Hence, it was not possible to conclude with assurance that the phytate and micronutrients intake of the pregnant women represented their habitual intake.
However, the available literature regarding the micronutrient intake of pregnant and NPNL women of Bangladesh are well aligned with our findings. Besides, other studies from Bangladesh have reported the seasonal variations in micronutrient intake of women. Therefore, the collection of data concerning a single point in time has boundaries to depict the accurate picture of phytate and micronutrient intake of the pregnant women over the whole gestational period.
A further limitation of our study is that we have not collected the biochemical data of the pregnant women. Due to the lack of biochemical data regarding the serum concentrations of calcium, iron and zinc, we are unable to correlate the molar ratios with biochemical deficiencies of these minerals.
Conclusions
In summary, for the very first time, this study reports the phytate intake and its consequence on the bioavailability of calcium, iron and zinc from the diets of pregnant women in rural Bangladesh. The study concludes that the phytate intake of the sampled women was higher compared to women of developed countries, but lowers than the reported intake in other developing countries. Phytate inhibits the bioavailability of iron from the diet of all the pregnant women and inhibits calcium absorption among more than half of the pregnant women. An inhibiting effect of phytate on zinc absorption was not found in a notable number of pregnant women.
From the multivariate analyses, we found that phytate intake, low micronutrients intake, gestational age, and energy intake of the sampled pregnant women were all significantly associated with the bioavailability of calcium, iron and zinc from the diet. Among those associated predictors, phytate was the strongest inhibitory predictor of calcium, iron and zinc bioavailability. Phytate to calcium, iron, and zinc molar ratios would be expected to be respectively 0.05, 2.48, and 1.96 points higher for every 100 mg increment in daily phytate intake.
This scenario points to an urgent call for addressing the problems associated with poor mineral bioavailability from the diet of rural pregnant women in Bangladesh due to high phytate intake. The effect of phytate intake on the bioavailability of minerals means their micronutrient consumption may fail to meet their mineral needs. However, even when the high phytate diets of the pregnant women are supplemented and/or fortified with minerals, the supplementation and/or fortification might not ensure the increasing needs of the pregnant women.
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